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Human Skeletal Remains from Archaeological Site 44HE814  
 
Douglas W. Owsley and Karin Bruwelheide 
 
Human bones from the well (44HE814) at the VCU Medical College of Virginia campus in 
Richmond were analyzed at the National Museum of Natural History, Department of 
Anthropology. The study entailed identification and comprehensive sorting of the commingled 
bones, bone re-association, and systematic collection of osteological data for each bone and set 
of associated skeletal remains using standardized methods in bioarchaeology and forensic 
anthropology.  
 
Methods 
 
Documentation of all recovered bones used a system of commingled inventory coding 
and computerization that facilitated analysis of bone counts and pathological conditions by age 
and sex. Bones were sorted by type (cranial and postcranial), and element (e.g., humerus, 
femur and tibia). Paired bones were separated by side (left or right) and all bones were lined up 
(i.e., ordered) from largest to smallest. Each bone received a label indicating the element, side, 
and number. For example, for postcranial bones, H01R indicates the largest right humerus in 
the series. Crania were generally represented as complete or partial units of multiple bones. 
Labels assigned to the crania indicate the presence of a unique individual vault, for example 
V01C (”C” standing for a central, not a paired element that received designations of L or R for 
left or right), V02C, V03C, and so on, with V01C being the largest.  Mandibles matched with 
crania were inventoried under the vault identification code. Isolated mandibles received 
separate identification labels: M01C is the largest mandible in the series, M02C the second, 
with advancing numbers denoting progressively smaller mandibles. Incomplete, but 
distinguishable fragments not included in the initial sorting and labeling but identified later in 
the analysis were placed at the end of their particular bone sequence regardless of size. 
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Although the non-archaeological removal process resulted in a completely commingled 
assemblage, bone by bone comparisons for points of congruence, notably similarities in relative 
size and shape, color, distinguishing pathology, preservation, and matching joint articulations, 
made it possible to determine whether entire bodies, amputated limbs, or isolated elements 
comprise the series. Bone associations, matching crania with mandibles, and pairing sets of left 
and right side remains, were established based on the aforementioned criteria. Due to 
uncertainties in matching crania with postcranial bone sets (because most vertebrae are 
missing), skulls were not paired with postcranial bones.  
Each bone and/or set of remains was inventoried and evaluated for age and sex, 
evidence of trauma, and pathological features indicative of disease or arthritic changes. 
Postcranial measurements and three-dimensional metric coordinate data were collected for 
limb bones and crania respectively, which possessed required anatomical landmarks. Visual 
documentation included radiography and photography of selected specimens. The inventory 
and coding procedures and the cranial and postcranial measurements taken are those specified 
by Owsley and Jantz (1989) and the National Forensic Anthropology Data Bank (at the 
University of Tennessee, Knoxville), thereby ensuring consistency in the collection and 
recording of data, incorporation into national data bases, and inter-sample comparisons. 
 
Results 
 
Cranial and mandibular bone counts are presented in Table 1. For crania, the right 
parietal accounts for the greatest number of individuals (25), with the left parietal and frontal 
providing the second highest cranial bone counts (23 for each). Not unexpectedly, smaller and 
more fragile facial bones have lower counts, with the zygomatic bones having the least 
representation. A majority of cranial and mandibular bones are those of individuals aged 35 
years or older, and most represent males. No cranial bones of children younger than 12 years of 
age are present. 
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Table 1. Cranial and Mandibular Bone Counts by Age and Sex 
              
Sex/Age Frontal Parietal Occipital Temporal Zygomatic Maxilla Mandible 
  L          R          L          R         L          R         L          R         
 C P C P C P C P C P C P C P C P C P C P C P 
Males 
15-34 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Males 
35+ 
13 4 13 4 13 4 12 4 13 1 12 2 8 1 8 0 9 2 9 0 8 3 
Females 
15-34 
2 2 2 2 2 3 1 2 3 0 2 1 1 0 0 0 1 0 0 1 0 2 
Females 
35+ 
2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 1 4 
Under 
15 
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total 23 23 25 21 19 19 12 10 14 12 18 
 C= Complete, P= Partial 
 
Tables 2 through 8 provide summary bone counts for major postcranial elements. The 
counts are presented separately for children and adults. For children, the age categories of 
years 0 to 4, 5 to 9, and 10 to 14 years are used. Two adult age groupings: younger (15 to 34 
years) and older (35 years and greater) adults are presented, with the former subdivided into 
two age categories: 15 to 19 years and 20 to 34 years.   
Limb bones exhibit the greatest representation in the series for both children and 
adults, with leg bones having the highest counts. A total of 47 right femora and 50 right tibiae 
are present. Right humeri have the third highest total bone count of 46, followed by left humeri 
(41). The radius provides the lowest limb bone counts with the left represented by 30 distinct 
bones and the right having a count of 31 bones.  
Limb bone representation increases by age with adults older than 35 years having the 
highest numbers. For children aged 0 to 4 years, only three limb bones (one left femur, one 
right femur, and one right tibia) are present. Five limb bones are present for 5 to 9 year olds. A 
total of 45 limb bones are documented for adolescents aged 10 to 14 years. The number 
continues to increase with advancing age: 15 to 19 years (58 limb bones); 20 to 24 years (100 
limb bones); and 35-plus years (242 limb bones). Older adults represent the majority of human 
remains from the well. Very few children are present.  
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Table 2. Sacrum, Clavicle and Scapula Counts by Age and Sex 
  
Sex Age in Years Sacrum Clavicle Scapula 
    L R L R 
  C P C P C P C P C P 
Children 
Under 15 
Years 
0-4 0 0 0 0 0 0 0 0 0 0 
5-9 1 2 1 0 4 0 1 2 2 1 
10-14 1 3 0 0 0 0 0 0 0 0 
Totals  7 1 4 3 3 
Males Young Adult 0 1 2 0 1 0 1 1 3 1 
 15-19 0 0 0 0 0 0 0 0 0 0 
 20 -34 0 1 2 0 1 0 1 1 3 1 
 Old Adult 3 1 1 0 1 0 4 4 4 2 
Females Young Adult 0 2 3 1 0 1 2 2 1 2 
 15-19 0 1 0 0 0 0 1 0 1 0 
 20 -34 0 1 3 1 0 1 1 2 0 2 
 Old Adult 4 3 6 0 4 0 2 3 0 3 
Indeterminate Young Adult 0 0 0 0 0 0 0 0 0 0 
 15-19 0 0 0 0 0 0 0 0 0 0 
 20 -34 0 0 0 0 0 0 0 0 0 0 
 Old Adult 0 0 0 1 0 0 0 0 0 0 
Totals  14 14 7 19 16 
C= Complete, P= Partial 
Table 3. Humerus Bone Counts by Age and Sex 
Sex Age in Years Humerus 
Proximal Joint 
Humerus Humerus Distal 
Joint 
  L R L R L R 
  C P C P C P C P C P C P 
Children 
Under 15 
Years 
0-4 0 0 0 0 0 0 0 0 0 0 0 0 
5-9 0 0 0 0 1 0 0 0 0 0 0 0 
10-14 0 0 0 0 5 1 6 0 0 0 0 0 
Totals  0 0 7 6 0 0 
Males Young Adult 4 0 4 0 7 0 7 0 6 1 6 1 
 15-19 0 0 1 0 2 0 3 0 2 0 3 0 
 20 -34 4 0 3 0 5 0 4 0 4 1 3 1 
 Old Adult 6 0 10 0 10 2 13 3 10 1 14 0 
Females Young Adult 2 0 1 1 3 2 4 1 3 0 5 0 
 15-19 0 0 1 0 0 0 2 1 0 0 3 0 
 20 -34 2 0 0 1 3 2 2 0 3 0 2 0 
 Old Adult 4 1 8 1 10 0 11 0 8 0 11 0 
Indeterminate Young Adult 0 0 0 0 0 0 0 1 0 0 1 0 
 15-19 0 0 0 0 0 0 0 1 0 0 1 0 
 20 -34 0 0 0 0 0 0 0 0 0 0 0 0 
 Old Adult 0 0 0 0 0 0 0 0 0 0 0 0 
Totals  17 25 34 40 29 38 
        C= Complete, P= Partial 
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Table 4. Radius Bone Counts by Age and Sex 
Sex Age in Years Radius Proximal 
Joint 
Radius Radius Distal 
Joint 
  L R L R L R 
  C P C P C P C P C P C P 
Children 
Under 15 
Years 
0-4 0 0 0 0 0 0 0 0 0 0 0 0 
5-9 0 0 0 0 0 1 0 0 0 0 0 0 
10-14 0 0 0 0 2 1 2 0 0 0 0 0 
Totals  0 0 4 2 0 0 
Males Young Adult 2 0 4 1 2 2 5 1 1 0 3 0 
 15-19 1 0 1 1 1 0 2 1 0 0 0 0 
 20 -34 1 0 3 0 1 2 3 0 1 0 3 0 
 Old Adult 6 0 8 1 8 2 12 0 6 0 9 0 
Females Young Adult 1 1 4 0 3 0 5 0 3 0 2 0 
 15-19 0 0 2 0 0 0 2 0 0 0 0 0 
 20 -34 1 1 2 0 3 0 3 0 3 0 2 0 
 Old Adult 7 2 3 2 8 1 5 1 5 0 4 0 
Indeterminate Young Adult 0 0 0 0 0 0 0 0 0 0 0 0 
 15-19 0 0 0 0 0 0 0 0 0 0 0 0 
 20 -34 0 0 0 0 0 0 0 0 0 0 0 0 
 Old Adult 0 0 0 0 0 0 0 0 0 0 0 0 
Totals  19 23 26 29 15 18 
          C= Complete, P= Partial 
Table 5. Ulna Bone Counts by Age and Sex 
Sex Age in Years Ulna Proximal 
Joint 
Ulna Ulna Distal Joint 
  L R L R L R 
  C P C P C P C P C P C P 
Children 
Under 15 
Years 
0-4 0 0 0 0 0 0 0 0 0 0 0 0 
5-9 0 0 0 1 0 0 1 0 0 0 0 0 
10-14 1 0 0 2 2 1 1 1 0 0 0 0 
Totals  1 3 3 3 0 0 
Males Young Adult 3 1 5 0 4 1 5 0 2 0 2 0 
 15-19 1 0 2 0 0 1 2 0 0 0 0 0 
 20 -34 2 1 3 0 4 0 3 0 2 0 2 0 
 Old Adult 9 0 11 0 8 2 8 5 8 0 7 0 
Females Young Adult 3 0 2 0 3 1 4 0 3 0 1 0 
 15-19 0 0 1 0 0 0 3 0 0 0 0 0 
 20 -34 3 0 1 0 3 1 1 0 3 0 1 0 
 Old Adult 14 0 7 0 11 4 8 0 8 1 5 2 
Indeterminate Young Adult 0 0 0 0 0 0 0 0 0 0 0 0 
 15-19 0 0 0 0 0 0 0 0 0 0 0 0 
 20 -34 0 0 0 0 0 0 0 0 0 0 0 0 
 Old Adult 0 0 0 0 0 0 0 0 0 0 0 0 
Totals  30 25 34 30 22 17 
         C= Complete, P= Partial 
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Table 6. Innominate Bone Counts by Age and Sex  
Sex Age in Years Innominate 
Acetabulum 
Innominate Innominate 
Sacroiliac 
  L R L R L R 
  C P C P C P C P C P C P 
Children 
Under 15 
Years 
0-4 0 0 0 0 0 0 0 0 0 0 0 0 
5-9 0 0 0 0 0 0 0 0 0 0 0 0 
10-14 0 4 3 2 1 3 3 2 3 1 5 0 
Totals  4 5 4 5 4 5 
Males Young Adult 4 0 2 1 2 2 0 3 2 2 2 1 
 15-19 1 0 0 1 1 0 0 1 1 0 1 0 
 20 -34 3 0 2 0 1 2 0 2 1 2 1 1 
 Old Adult 3 4 4 2 3 3 2 5 5 0 5 0 
Females Young Adult 3 0 1 0 3 0 1 0 2 1 1 0 
 15-19 2 0 1 0 2 0 1 0 2 0 1 0 
 20 -34 1 0 0 0 1 0 0 0 0 1 0 0 
 Old Adult 6 0 3 1 1 6 2 2 6 1 3 1 
Indeterminate Young Adult 0 0 0 0 0 0 0 0 0 0 0 0 
 15-19 0 0 0 0 0 0 0 0 0 0 0 0 
 20 -34 0 0 0 0 0 0 0 0 0 0 0 0 
 Old Adult 0 0 0 0 0 0 0 0 0 0 0 0 
Totals  20 14 20 15 19 13 
          C= Complete, P= Partial 
Table 7. Femur Bone Counts by Age and Sex  
Sex Age in Years Femur Proximal 
Joint 
Femur Femur Distal 
Joint 
  L R L R L R 
  C P C P C P C P C P C P 
Children 
Under 15 
Years 
0-4 0 0 0 0 0 0 1 1 0 0 0 0 
5-9 0 0 0 0 0 0 0 0 0 0 0 0 
10-14 0 0 0 0 1 1 4 2 0 0 0 0 
Totals  0 0 2 8 0 0 
Males Young Adult 5 0 2 1 6 1 6 0 3 0 5 0 
 15-19 2 0 0 1 4 0 2 0 1 0 1 0 
 20 -34 3 0 2 0 2 1 4 0 2 0 4 0 
 Old Adult 5 0 4 3 9 0 10 4 3 0 4 1 
Females Young Adult 4 0 2 0 6 2 6 3 3 0 2 0 
 15-19 2 0 0 0 4 0 3 1 0 0 0 0 
 20 -34 2 0 2 0 2 2 3 2 3 0 2 0 
 Old Adult 6 1 6 0 7 2 5 5 4 1 2 2 
Indeterminate Young Adult 0 0 0 0 0 0 0 0 0 0 0 0 
 15-19 0 0 0 0 0 0 0 0 0 0 0 0 
 20 -34 0 0 0 0 0 0 0 0 0 0 0 0 
 Old Adult 0 0 0 0 0 0 0 0 0 0 0 0 
Totals  21 18 33 39 14 16 
          C= Complete, P= Partial 
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Table 8. Tibia and Fibula Bone Counts by Age and Sex  
Sex Age in Years Tibia Proximal 
Joint 
Tibia Tibia Distal 
Joint 
Fibula 
  L R L R L R L R 
  C P C P C P C P C P C P C P C P 
Children 
Under 15 
Years 
0-4 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 
5-9 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 
10-14 0 0 0 0 4 0 3 1 0 0 0 0 4 0 1 2 
Totals  0 0 5 6 0 0 4 3 
Males Young Adult 3 0 4 2 7 1 11 2 1 1 3 1 7 0 6 5 
 15-19 0 0 0 0 2 0 4 0 0 0 0 0 2 0 0 1 
 20 -34 3 0 4 2 5 1 7 2 1 1 3 1 5 0 6 4 
 Old Adult 2 0 3 1 10 1 7 0 8 0 4 0 9 5 8 2 
Females Young Adult 0 1 3 0 4 0 8 2 1 0 5 0 4 1 5 2 
 15-19 0 0 1 0 2 0 3 0 0 0 1 0 3 1 2 1 
 20 -34 0 1 2 0 2 0 5 2 1 0 4 0 1 0 3 1 
 Old Adult 6 0 0 3 7 1 9 5 6 1 3 0 5 3 6 3 
Indeterminate Young Adult 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
 15-19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
 20 -34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
 Old Adult 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Totals  12 16 31 44 18 16 34 37 
         C= Complete, P= Partial 
 
Other postcranial remains are not well represented and many are damaged from 
recovery-related breakage. For the pelvis, the numbers of left and right innominates (hip 
bones) and sacra are fairly similar, with total counts of 24, 20, and 21, respectively. The 
scapulae also have somewhat consistent counts of 22 left and 19 right elements and the left 
and right clavicles have lower counts of 15 and 11, respectively. Like limb bones, counts 
increase with age with adults 35-plus years having the highest counts for all bones.  
Additional postcranial bones in the assemblage include the sternum, ribs, vertebrae, 
patellae, and hand and foot bones. Two manubriums and three sternal bodies of adults are 
present. One manubrium and sternal body are fused. Rib counts are difficult to discern with 
accuracy because several ribs are incomplete due to recovery-related postmortem breakage. 
General counts for the number of unique complete and partial adult ribs totaled 6 left and 10 
right first ribs; 10 left and 10 right second ribs; 182 left and 154 right ribs in the three through 
11 range; and 11 left and 4 right twelfth ribs. An additional 55 ribs (31 left and 24 right) 
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represent children, with two ribs being from an infant aged about 6 months to 1 year, and two 
ribs from a newborn. 
A total of 187 vertebrae were documented, excluding small fragments too incomplete to 
evaluate. Vertebrae of children and adults are present and most are complete and in good 
condition. Several vertebrae can be matched with one or more others. Partial spinal columns 
representing three unique adults and one child could be formed by matching sets of associated 
vertebrae. Most vertebrae, however, could not be associated with confidence and were 
documented as isolated bones. No infant vertebrae are present. Vertebrae of children and 
adolescents include seven thoracics and 12 lumbars. For adults, a total of seven first, two 
seconds, and 15 cervical vertebrae in the three through seven-range are present, along with 97 
thoracic vertebrae and 47 lumbars.  
Only two left patellae are present. The bones of the foot are best represented by 
calcanei, with counts of 23 rights and 10 lefts. The talus (the second largest ankle bone) had 
nearly equal right and left counts of 11 and 10, respectively. A total of 22 additional tarsals and 
54 metatarsals are present. Twelve carpals and 43 metacarpals were counted for the hands.  
This and other low numbers reflect a collecting bias toward larger-sized bones, which 
were easier to retrieve from the back-dirt. The patella count seems especially low, given the 
numbers of even smaller elements collected, notably finger and toe phalanges, which totaled 
36 and 18, respectively. However, associated hand and foot bones would have been 
mechanically removed from the well as units and deposited by the backhoe in discrete bucket 
loads. Finding a few hand or foot bones likely led to the recovery of nearby elements from the 
same hand or foot.  
In summary, bone representation in the series indicates that larger size bones were 
more easily recognized in the spoil piles and collected. Based on bone counts for the total 
series, a minimum of 44 adults (individuals 15 years and older) and 9 children (ages 14 years 
and younger) are represented. This number is based on the high bone count for adult right 
tibiae and right femora for children, plus a newborn represented by two ribs only. Most adult 
remains were males aged 35 years or older. The right tibia has the highest representation in the 
series with a total count of 50.   
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Individual pairing of humeri and femora suggest that somewhat less than half of the 
remains represent complete or nearly complete cadavers, as opposed to left or right limbs that 
may have been removed during surgical procedures, such as amputations. For humeri, 19 
matched pairs were identified (Table 9). In some cases the paired humeri could be articulated 
with ulnae and/or radii. Few scapulae were recovered and several lack well-defined shoulder 
articulations in the glenohumeral and scapuloclavicular joints. Only a few could be matched 
with humeri as a result. Additional associations were made between radii and ulnae or between 
a single humerus and radius and/or ulna. However, only those sets with clearly associated left 
and right humeri were recorded as representing a probably intact upper body.  
For the lower limbs, 18 pairs of left and right femora were identified (Table 10) based on 
confident associations noted through comparable morphology, size, preservation, and bone 
surface color. Innominates, tibiae and fibulae were associated with sets of femora when 
possible. Like the arm bones, linkages were also made between individual femora and tibiae 
and between tibiae and fibulae. Only sets with confidently paired femora were documented as 
representing nearly intact lower bodies. Comparable matching of the upper and lower limbs 
was not done due to missing intervening elements. Yet, there is consistency in the number of 
paired upper and lower elements suggesting that the recovered deposit represents at least 19 
fairly intact bodies plus partial remains of an additional 34 individuals.   
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Table 9. Matched Sets of Arm Long Bones and Scapulae Associated with Paired Humeri 
 
Set ID Humerus Radius Ulna Scapula 
Left Right Left Right Left Right Left Right 
HA H01L H01R R01L  U01L  SC22L SC17R 
HB H02L H02R R02L R02R U02L U02R  SC18R 
HC H03L H03R R03L R03R U03L U03R   
HD H04L H04R R04L R04R U04L U04R SC01L SC01R 
HE H05L H05R R05L  U05L U05R   
HF H08L H08R   U09R   
HG H12L H13R     
HH H13L H14R R12L R12R U11L U12R   
HI H14L H15R R13L R13R U12L U13R   
HJ H16L H17R R14L   U15R   
HK H18L H18R R15L  U13L    
HL H21L H25R  R19R  U23R    
HM H22L H26R R19L  U14L    
HN H23L H27R  R20R  U25R   
HO H24L H28R     
HP H25L H29R  R21R U17L U26R   
HQ H37L H45R     
HR H39L H46R     
HS H40L H47R     
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Table 10. Matched Sets of Leg and Pelvic Bones Associated with Paired Femora 
 
Set ID Femur Tibia Fibula Innominate Sacrum 
Left Right Left Right Left Right Left Right  
FA F02L F01R  T03R  FB01R    
FB F03L F02R T11L T06R FB05L FB04R  I05R  
FC F04L F03R  T01R  FB41R    
FD F06L F06R        
FE F07L F09R     I05L I04R  
FF F12L F16R      I02R  
FG F14L F18R        
FH F15L F19R     I09L I08R S07 
FI F16L F21R        
FJ F17L F22R        
FK F18L F23R        
FL F19L F24R        
FM F21L F26R      I11R  
FN F22L F27R        
FO F23L F28R        
FP F24L F29R        
FQ F26L F32R        
FR F30L F36R        
 
The number of crania (18) represented by more than a single bone or sectioned calotte 
is fairly consistent with the counts for paired limb bones. Cranial and postcranial associations 
were not attempted. However, evaluation of crania for age, sex and ancestry provides further 
insight into the demographic composition of the series.  Ages were assessed by the degree of 
cranial suture closure, decreased bone density, degenerative changes, and features of the 
dentition. Sex and ancestry were based on craniofacial morphology and measurements.  
Summary information on 26 complete and partial crania is presented in Table 11. Of 
these, 17 are male (65%), eight are female (31%), and one is of indeterminate sex due to its 
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young age and incompleteness. Two crania display features consistent with European ancestry 
and six crania have indeterminate ancestry due to incomplete representation. Eighteen crania 
are identified as having African ancestry (Figures 1a-e; 2a-d; 3a-c). Craniometric comparisons to 
documented reference collections were conducted as part of these evaluations, with results 
presented by Jantz (this report). Stature estimations from the postcraniometric data are also 
presented by Jantz. 
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Table 11. Crania and Unmatched Mandibles in the VCU Series  
Burial No. Age Sex Ancestry Pathology 
V01C (cranium and mandible) 35-44 M African Lytic lesion in rt. maxilla. Dissection 
cuts 
V02C (cranium and mandible) 35-44 M African  
V03C (cranium and mandible) 35-44 M African  
VO4C (partial cranium and mandible) 45-54 M European Perimortem injury: wooden spike in 
lateral margin of lt. orbit 
VO5C (partial cranium) 35-49 M African Moderate TMJ* degeneration 
VO6C (cranium and mandible) 45-54 M African Healed nasal bone fractures. 
Dissection cuts 
VO7C (cranium) 45-54 M African Slight TMJ erosion and porosity 
VO8C (cranium and mandible/M08C) 60+ M African Slight erosion rt. TMJ 
VO9C (cranium) 35-44 F African Healed nasal bone fractures, 
moderate TMJ degeneration 
V10C (cranium and mandible) 55+ M African Slight TMJ degeneration 
V11C (cranium and mandible) 70+ M African Lt. TMJ erosion/porosity 
V12C (cranium and mandible) 40-49 F African Perimortem cut in frontal bone 
V13C (partial cranium) 30-39 F African Slight erosion rt. TMJ 
V14C (cranium) 50-59 M African - 
V15C (partial cranium) 45-54 M African Healed depression fracture in frontal, 
healed lt. nasal fracture, perimortem 
fracture in frontal/rt. parietal 
V16C (partial cranium) 35+ M European Slight hyperostosis frontalis interna 
V17C (cranium) 35-44 M African Slight scaphocephly 
V18C (partial cranium) 21-24 F African - 
V19C (autopsied calotte) 50-59 M ? - 
V20C (autopsied calotte) 30-44 M ? Perimortem GSW and trephination 
V21C (autopsied vault) 30-39 F African Widespread caries sicca /tertiary 
syphilis. Vault dissection  
V22C (autopsied calotte) 20-29 F African Autopsied vault 
V23C (partial right parietal) 12-17 ? ? - 
V24C (autopsied calotte) 40-54 M ? Healed depression fracture in rt. 
parietal, ectocranial porosity 
V25C (partial left parietal) 16-24  F ? - 
V26C (autopsied vault) 20-34 F ? - 
M01C 40-55 M African Slight erosion and porosity of 
condyles 
M02C 40-59 M African Cuts from dissection 
M03C 50-59 F African  
M04C 50-plus F African Slight erosion and porosity in left 
condyle 
M05C 30-49 M European? Fine cuts from dissection 
M06C 55-plus F African Possible perimortem fracture of 
symphysis 
M07C 60-plus F African  
M09C 25-29 F ? Dissection cut through symphysis 
M10C 30-34 F ? Dissection cut through symphysis 
*TMJ = temporomandibular joint 
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Dental and Bone Pathology 
 
The teeth and alveolar sockets were evaluated for the presence of carious lesions, 
abscesses, antemortem loss, antemortem chipping and fractures, and enamel staining, such as 
from tobacco use. Dental wear and the presence of task activity notches (e.g., pipe facets) were 
also documented. 
Dental pathology (Table 12) is consistent with a series comprised mostly of older adults 
from the nineteenth century with a cariogenic diet and poor dental hygiene (Figures 1d-e; 2c-d; 
3c). Of 160 teeth present, 69 (43%) have carious lesions. One hundred ninety-eight of 449 
observable tooth sockets (44%) show antemortem tooth loss. Active alveolar abscessing is 
noted for 57 sockets (13%). By age, (Tables 13 and 14) dental pathology is more common in 
older adults in all categories (e.g., carious lesions, antemortem loss, and abscessing), although 
few young adults are represented by dentition. No dental restorations are present. Tobacco use 
is evident as dark staining on the teeth of seven to possibly nine individuals. One individual, an 
older adult male (V10C), has black staining from tobacco use and well-defined pipe facets on the 
mandibular right and left second incisors and canines, and the mandibular left first and second 
premolars. The most pronounced facet involves the left second premolar, which has concave wear 
with a mesial inclination that corresponds with heavy wear on the labial surface of the first 
premolar. Together they form a pipe stem groove created by a pipe resting in the left corner of the 
mouth. 
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Table 12. Decayed, Missing, and Abscessed Teeth in Adults by Tooth Type    
Teeth and Arcade No. 
Teeth 
No. 
Carious 
Teeth 
% 
Carious 
No. 
Sockets 
Antemortem 
Loss 
% 
Antemortem 
Loss 
Alveolar 
Abscesses  
% Alveolar 
Abscesses 
Incisors         
 Maxillae 11 3 27.3 52 15 28.8 7 13.5 
 Mandible 23 5 21.7 62 16 25.8 4 6.5 
Canines         
 Maxillae 12 5 41.7 26 8 30.8 3 11.5 
 Mandible 14 3 21.4 32 9 28.1 2 6.3 
Premolars         
 Maxillae 25 14 56.0 50 21 42.0 10 20.0 
 Mandible 26 8 30.8 64 27 42.2 4 6.3 
Molars         
 Maxillae 30 22 73.3 70 32 45.7 22 31.4 
 Mandible 19 9 47.4 93 70 75.3 5 5.4 
         
Total 160 69 43.1 449 198 44.1 57 12.7 
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Table 13.  Decayed, Missing, and Abscessed Teeth in Young Adults, 15 - 34 Years, by Tooth Type   
Teeth and Arcade No. 
Teeth 
No. 
Carious 
Teeth 
% 
Carious 
No. 
Sockets 
Antemortem 
Loss 
% 
Antemortem 
Loss 
Alveolar 
Abscesses  
% Alveolar 
Abscesses 
Incisors         
 Maxillae 1 0 0.0 4 0 0.0 0 0.0 
 Mandible 0 0 0.0 4 0 0.0 0 0.0 
Canines         
 Maxillae 1 0 0.0 2 0 0.0 0 0.0 
 Mandible 0 0 0.0 2 0 0.0 0 0.0 
Premolars         
 Maxillae 1 0 0.0 2 0 0.0 0 0.0 
 Mandible 0 0 0.0 4 0 0.0 0 0.0 
Molars         
 Maxillae 2 1 50.0 2 0 0.0 0 0.0 
 Mandible 3 0 0.0 6 2 33.3 0 0.0 
         
Total 8 1 12.5 26 2 7.7 0 0.0 
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Table 14.  Decayed, Missing, and Abscessed Teeth in Older Adults, 35+ Years, by Tooth Type   
Teeth and Arcade No. 
Teeth 
No. 
Carious 
Teeth 
% 
Carious 
No. 
Sockets 
Antemortem 
Loss 
% 
Antemortem 
Loss 
Alveolar 
Abscesses  
% Alveolar 
Abscesses 
Incisors         
 Maxillae 10 3 30.0 48 15 31.3 7 14.6 
 Mandible 23 5 21.7 58 16 27.6 4 6.9 
Canines         
 Maxillae 11 5 45.5 24 8 33.3 3 12.5 
 Mandible 14 3 21.4 30 9 30.0 2 6.7 
Premolars         
 Maxillae 24 14 58.3 48 21 43.8 10 20.8 
 Mandible 26 8 30.8 60 27 45.0 4 6.7 
Molars         
 Maxillae 28 21 75.0 68 32 47.1 22 32.4 
 Mandible 16 9 56.3 87 68 78.2 5 5.7 
         
Total 152 68 44.7 423 196 46.3 57 13.5 
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The bones were examined for evidence of pathological conditions including infection, 
trauma (antemortem and perimortem), muscle pulls and tears (enthesopathies), arthritis, and 
nutritional disorders (i.e., cribra orbitalia, porotic hyperostosis, rickets, scurvy, and osteopenia). 
Incompleteness of the remains limits observations of bone pathology. This is especially true for 
the femora and tibiae, many of which are missing their proximal and distal joints. While 
postmortem breakage accounts for the absence of many joint surfaces, intentional removal of 
the long bone ends by dissection is also evident. In all cases, the prevalence of pathological 
conditions is evaluated by element, and not by the number of individuals, due to incomplete 
representation of bones within the assemblage. 
Degenerative conditions associated with age and life histories involving physical 
exertion are common. Osteoarthritis is the most common manifestation of disease in bones 
and is nearly always present in individuals older than 50 years (Mann and Murphy 1990:18). 
Joint degeneration due to osteoarthritis was documented for the long bones (proximal and 
distal joints), scapulae (glenoid fossae), and innominates (acetabulae). Arthritic changes in the 
glenoid fossa of the scapula were noted in 8 of 22 (36%) left and 5 of 19 (26%) right side bones. 
In the innominates, the acetabulae displayed degenerative changes in 12 of 20 (60%) left and 8 
of 14 (57%) right side bones. The number of long bone joints affected is presented in Table 15. 
The condition in long bones appears most common in the distal left radius and joints of the left 
knee and ankle. In most cases the expression was slight in severity. A few individuals show 
more severe arthritic changes. One set of femora (Figure 4) exhibits severe bilateral femur head 
macroporosity, eburnation, and periarticular lipping. Another individual (Figures 5a-d) has 
severe knee joint arthritic changes, including moderate periarticular lipping along with gouging 
and eburnation of the lateral femur and tibia condyles.  
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Table 15. Degenerative Changes on the Proximal and Distal Joints of Long Bones  
Bone Left proximal  Right proximal  Left distal  Right distal  
N w/ 
degeneration 
N w/ 
degeneration 
N w/ 
degeneration 
N w/ 
degeneration 
Humerus 17 6 (35%) 25 9 (36%) 29 12 (41%) 38 14 (37%) 
Radius 19 5 (26%) 23 5 (22%) 15 10 (67%) 18 8 (44%) 
Ulna 30 14 (47%) 25 13 (52%) 22 6 (27%) 17 5 (29%) 
Femur 21 6 (29%) 18 5 (28%) 14 7 (50%) 16 6 (38%) 
Tibia 12 7 (58%) 16 4 (25%) 18 10 (56%) 16 5 (31%) 
 
Arthritic lipping and porosity of vertebral bodies and articular facets is widespread. 
Cervical, thoracic, and lumbar vertebrae display degenerative changes, with the most severe 
changes noted for lower thoracic and lumbar vertebrae. The series prevalence of this condition 
reflects active lifestyles involving physical exertion with occasional trauma resulting in vertebral 
compression. This pattern of physical labor began in childhood. The right body of a subadult 
lumbar vertebra shows moderately severe wedging. Two associated thoracic vertebrae in 
another child have Schmorl’s depressions (disk herniations) in their endplates. 
Enthesophytes, or bony projections or spurs, form as irregular ossifications at bone 
attachment sites for tendons and ligaments in response to age and recurrent bone stress 
(Mann and Murphy 1990:72). Enthesophyte formations are documented on 61 of 411 (15%) 
adult long bones and 9 of 35 (26%) adult innominates. One left and one right scapula are also 
affected. A nearly equal number of left and right side bones have enthesophytes, with counts of 
37 and 35, respectively. The majority of enthesophytes documented in this study formed near 
the elbow: at the insertion for the triceps brachii muscle on the proximal ulna; at the origins for 
the common extensor and flexor tendons on the distal humerus; and on the proximal radius at 
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the insertion for the biceps brachii muscle. Enthesophytes were also fairly common on the 
innominates with 5 out of 20 (25%) adult left and 4 of 15 (27%) adult right hip bones affected.   
Abnormal, subperiosteal bone formations due to periostitis were noted in 26 of 217 left 
long bones (12%) and 24 of 247 right long bones (10%). In most cases the condition was slight 
or moderate in severity with the tibia and fibula most commonly affected: 23 of 86 tibiae (27%) 
and 17 of 78 fibulae (22%). Pronounced changes due to prolonged, chronic periostitis is evident 
in three tibiae and fibulae. Severe periostitis in one set of associated long bones is likely 
attributable to tertiary syphilis (Figures 6a-b). One cranium (V21C) has pathological changes 
identified as caries sicca due to tertiary syphilis. Woven, abnormal bone is also present on ribs 
and the anterior bodies of three associated juvenile lumbar vertebrae and one isolated juvenile 
lumbar vertebra. In ribs and vertebrae with reactive bone, the severity of the condition is slight.  
Abnormal bending is evident in one ulna, three femora, and eight tibiae. Bowing in the 
leg bones is likely correlated with metabolic deficiencies in infancy and childhood, probably 
rickets. The ulna bowing may be activity induced.  
Seven bones or sets of remains were documented as osteopenic (low bone density). 
Generalized bone loss in these cases is correlated with the older ages of most of the adults, and 
in one case involves probable metastatic disease. Vertebrae, a left innominate and some long 
bones of this male show extreme porosity characterized by internal bone loss and expanded 
porosity in the bone cortex (Figure 7). No reactive bone formation is noted.  
Bone densities of five femora of young adults with complete femoral necks and 
diaphyses were measured by dual-energy X-ray absorptiometry (DXA bone density). Three were 
from males and two were from females. All other femora were too incomplete or from older 
adults, and consequently were not included in this survey. All five femora demonstrate levels of 
bone density within the normal range (Table16).  
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Table 16. DXA Scan Results of Young Adult Femora   
ID  / sex / age T-score (neck) Bone mineral density 
44HE814-EU21-FB / Male /25-30  2.4 Normal 
44HE814-EU21-FD / Male /25-30 2.6 Normal 
44HE814-EU21-FJ / Female /25-30 0.6 Normal 
44HE814-EU21-FN / Female /25-30 1.1 Normal 
44HE814-EU21-FI / Male /25-30 1.7 Normal 
 
 Lytic cavitations were noted in one set of associated vertebrae and in an isolated 
lumbar vertebra. A matched set of nine thoracic vertebrae has lytic destruction of four anterior 
centra. The lowest two vertebrae in the set, probably the eleventh and twelfth thoracics, show 
the most severe destruction. The second example, an isolated upper lumbar vertebra has four 
foci of lytic destruction with the largest cavitation on the anterior aspect of the centrum (Figure 
8). It measures approximately 30 mm across by 22 mm in height and extends deep into the 
body. Both cases are indicative of spinal column tuberculosis (Pott’s disease).        
Antemortem fractures are present in five crania and six postcranial bones. Healed nasal 
bone fractures are documented in two males (V06C and V15C) and one female (V09C). Healed 
blunt force injuries are present in the frontal bone of cranium V15C and in the right parietal of 
male V24C. A left tibia (Figure 9) has a healed, incomplete fracture with proximal end antero-
lateral bending and displacement from partial separation of the metaphysis. The medial surface 
of the metaphysis has a triangular-shaped tension tear with an open gap in the cortex. The 
fracture healed without becoming infected. Severe fracture with healing is also noted in the 
arm bones of an individual (Figures 10a-c). This right elbow joint shows extreme remodeling 
following fracture of the distal humerus and proximal ulna. The joint surfaces of the humerus, 
ulna and radius are deformed with lipping, erosive loss of articular morphology, and 
eburnation. Movement was limited from 90 degree flexion to tight flexion; the arm could not 
be straightened. Articular surface changes indicate that the arm was actively used in spite of 
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the limited range of movement. Less severe fractures are documented on the shafts of long 
bones (Figure 11).  
Perimortem mortal injuries are evident in four crania; three males and one female 
representing adults aged 35 years-plus. Two individuals have African ancestry, one has 
European ancestry, and the fourth individual is represented by a calotte only. The male of 
European ancestry (V04C) has a large wooden splinter lodged in the lateral margin of the left 
orbit that penetrated the brain cavity (Figures 12a-d). The margins of the defect are old and were 
made in fresh bone. No healing or bone remodeling occurred. No evidence of surgery, 
dissection or autopsy is noted.  
Sharp-force trauma without healing is exhibited in a female (V12C). The posterior left 
frontal has a sharp-edged cut 30 mm in length and 2.6 mm in width (Figures 2a-b; 13). This cut 
does not penetrate the inner-table and no radiating fractures are present. The severity of the head 
wound makes it unlikely that this injury was the cause of death. The cranium shows no evidence of 
surgery, dissection, or autopsy. This woman may have been brought to the Medical College for 
treatment of this and other injuries that were fatal.  
Blunt force, perimortem trauma is evident in the cranium of a male (V15C), previously 
described as having healed facial and cranial vault depression fractures. This right frontal and 
adjacent parietal have a perimortem fracture that damaged the lateral wall of the orbit. An oval-
shaped piece of bone is missing from the right frontal and parietal below the temporal line (Figure 
14). X-rays of the cranium show no embedded metallic particles.  
A male calotte (V20C) has damage from a penetrating injury (Figures 15a-c). Two 
adjacent, bisecting, circular perforations are present in the posterior left parietal near lambda. The 
lateral hole measures 17 mm by 13 mm, and probably represents a low velocity projectile injury 
from a gunshot wound. The hole is round, but slightly irregular with internal beveling. Two small 
hairline fractures originate off the inferior margin of the opening; there are no large, radiating or 
circumferential fractures. No embedded metallic particles are evident in radiographic images. The 
adjacent hole to the right measures 16.5 mm in diameter, and was produced by a trephination saw 
in response to the injury. The surgeon cut through the diploe, but left a small lip of the inner-table 
along the opening’s interior margin. The trephination was likely performed while the patient was 
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alive, presumably to remove the projectile and bone fragments, and to relieve endocranial 
pressure due to swelling. There is no evidence of healing. The patient died and the vault was then 
autopsied to evaluate the injury.  
 
Evidence of Amputation, Autopsy and Surgery 
 
Fifty bones or bone “sets” comprising  34 cranial and mandibular elements and 42 
postcranial bones show evidence of intentional sectioning consistent with training in surgical 
procedures including amputations and autopsy (Tables 17 and 18). This includes autopsied 
crania, sectioned mandibles, and sectioned single or paired postcranial bones. A description of 
each example is provided in Appendix IV. Table 19 provides information on the type and 
number of cut bones by sex and by age. 
Most cut bones have one or more complete transverse cuts that divide the bone into 
two or more pieces. Several sectioned bones have additional, small cuts consistent with scalpel 
marks or nicks. In most cases, the number and pattern of cuts and the absence of pathology on 
the bones provides evidence for surgical training and dissection.  
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Table 17. Cranial Bones and Mandibles with Cuts 
Bone Number Cut % 
Frontal 23 6 26.1 
L. Parietal 23 4 17.4 
R. Parietal 25 6 24.0 
Occipital 21 3 14.3 
L. Temporal 19 4 21.1 
R. Temporal 19 3 15.8 
L.  Zygomatic 12 0 0.0 
R. Zygomatic 10 1 10.0 
L. Maxilla 14 0 0.0 
R. Maxilla 12 0 0.0 
Mandible 18 8 44.4 
Total 196 35 17.9 
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Table 18. Postcranial Bones with Cuts 
   
58 
 
Bone Number Cut % 
L. Humerus 41 0 0.0 
R. Humerus 46 1 2.2 
L. Radius 30 4 13.3 
R. Radius 31 1 3.2 
L. Ulna 37 2 5.4 
R. Ulna 33 2 6.1 
L. Scapula 22 0 0.0 
R. Scapula 19 1 5.3 
L. Clavicle 14 1 7.1 
R. Clavicle 11 0 0.0 
L. Innominate 24 0 0.0 
R. Innominate 20 1 5.0 
Sacrum 21 1 4.8 
L. Femur 35 7 20.0 
R. Femur 47 6 12.8 
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L. Tibia 
36 4 11.1 
R. Tibia 50 6 12.0 
L. Fibula 38 4 10.5 
R. Fibula 40 3 7.5 
Totals 558 42 7.5 
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Table 19. Information on Cut Bones by Sex and by Age 
 
All individuals by sex, regardless of age                 All individuals by age, regardless of sex 
Bone Males Males 
Cut 
% Females Females 
Cut 
% Ind. Ind. 
Cut 
% YA YA Cut % OA OA Cut % Child Child 
Cut 
% 
Cranial 
Frontal 17 3 17.6 6 3 50.0 0 0 0.0 4 2 50.0 19 4 21.1 0 0 0.0 
L. Parietal 17 2 11.8 6 2 33.3 0 0 0.0 4 2 50.0 19 2 10.5 0 0 0.0 
R. Parietal 17 3 17.6 7 3 42.9 1 0 0.0 5 3 60.0 19 3 15.8 0 0 0.0 
Occipital 16 2 12.5 5 1 20.0 0 0 0.0 3 1 33.3 18 2 11.1 0 0 0.0 
L. Temporal 14 3 21.4 5 1 20.0 0 0 0.0 3 1 33.3 16 3 18.8 0 0 0.0 
R. Temporal 14 2 14.3 5 1 20.0 0 0 0.0 3 0 0.0 16 3 18.8 0 0 0.0 
L. Zygoma 9 0 0.0 3 0 0.0 0 0 0.0 1 0 0.0 11 0 0.0 0 0 0.0 
R. Zygoma 8 0 0.0 2 1 50.0 0 0 0.0 0 0 0.0 10 1 10.0 0 0 0.0 
L. Maxilla 11 0 0.0 3 0 0.0 0 0 0.0 1 0 0.0 13 0 0.0 0 0 0.0 
R. Maxilla 9 0 0.0 3 0 0.0 0 0 0.0 1 0 0.0 11 0 0.0 0 0 0.0 
Mandible 11 6 54.5 7 2 28.6 0 0 0.0 2 2 100.0 16 6 37.5 0 0 0.0 
Totals 143 21 14.7 52 14 26.9 1 0 0.0 27 11 40.7 168 24 14.3 0 0 0.0 
Postcranial 
L. Humerus 21 0 0.0 20 0 0.0 0 0 0.0 12 0 0.0 22 0 0.0 7 0 0.0 
R. Humerus 25 1 4.0 20 0 0.0 1 0 0.0 13 0 0.0 27 1 3.7 6 0 0.0 
L. Radius 14 2 14.3 14 1 7.1 2 1 50.0 7 0 0.0 19 3 15.8 4 1 25.0 
R. Radius 18 0 0.0 13 1 7.7 0 0 0.0 11 0 0.0 18 1 5.6 2 0 0.0 
L. Ulna 15 1 6.7 22 1 4.5 0 0 0.0 9 0 0.0 25 2 8.0 3 1 33.3 
R. Ulna 18 1 5.6 14 0 0.0 1 1 100.0 9 0 0.0 21 1 4.8 3 0 0.0 
L. Scapula 10 0 0.0 9 0 0.0 3 0 0.0 6 0 0.0 13 0 0.0 3 0 0.0 
R. Scapula 10 1 10.0 6 0 0.0 3 0 0.0 7 1 14.3 9 0 0.0 3 0 0.0 
Sternum 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 
L. Clavicle 3 0 0.0 9 1 11.1 1 0 0.0 5 1 20.0 7 0 0.0 1 0 0.0 
R. Clavicle 2 0 0.0 5 0 0.0 4 0 0.0 2 0 0.0 5 0 0.0 4 0 0.0 
L. Innominate 12 0 0.0 12 0 0.0 0 0 0.0 7 0 0.0 13 0 0.0 4 0 0.0 
R. Innominate 13 1 7.7 7 0 0.0 0 0 0.0 4 0 0.0 11 1 9.1 5 0 0.0 
Sacrum 5 0 0.0 10 1 10.0 6 0 0.0 3 1 33.3 11 0 0.0 7 0 0.0 
L. Femur 16 2 12.5 19 5 26.3 0 0 0.0 15 2 13.3 18 4 22.2 2 1 50.0 
R. Femur 20 3 15.0 25 3 12.0 2 0 0.0 15 0 0.0 24 5 20.8 8 1 12.5 
L. Tibia 19 3 15.8 13 1 7.7 4 0 0.0 12 0 0.0 19 4 21.1 5 0 0.0 
R. Tibia 20 4 20.0 25 2 8.0 5 0 0.0 23 4 17.4 21 2 9.5 6 0 0.0 
L. Fibula 21 3 14.3 15 1 6.7 2 0 0.0 12 0 0.0 22 4 18.2 4 0 0.0 
R. Fibula 21 2 9.5 17 1 5.9 2 0 0.0 18 1 5.6 19 2 10.5 3 0 0.0 
Totals 283 24 8.5 275 18 6.5 36 2 5.6 190 10 5.3 324 30 9.3 80 4 5.0 
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 The frontal and right parietals were the most commonly altered cranial bones with 26 
percent of the frontal bones sectioned. These cuts reflect an autopsy or dissection procedure of 
sawing to remove the vault cap (Figure 15a). There are five examples of autopsied crania 
(complete removal of the vault cap) and one aborted dissection. In two cases, the superior 
squamosal portion of the temporal bones was included in the removal.  
 Variation in technique and experience of the dissectors is reflected in the cranial 
sections. Limited experience is shown in the case of V22C. Changing orientations in saw 
striations indicate that the blade was repositioned at least nine times while removing the vault 
cap. The locations of the cuts are asymmetrical. Cutting was higher on the posterior right half of 
the vault than on the left side. An oblique cut 27 mm in length through the occipital was required 
to connect the main cuts on the sides of the cranium. Partial cranium V21C has cuts that 
incompletely circumscribe the calotte, an apparently aborted attempt to section the vault. The 
main cut in the right parietal is higher than the corresponding cut on the left parietal by more than 
a centimeter. Nicks are present in the parietals above and below the sawed edge. These superficial 
cuts represent false starts and areas where the blade skipped from its main path. The cuts were 
crudely made and left incomplete such that the top of the cranium was not successfully removed. 
Although a cranial dissection or autopsy was the apparent objective, the procedure was 
abandoned before completion and the remains were disposed of without examining the brain. In 
contrast is the autopsied calotte of a middle-aged male (V19C) that was evenly cut through. The 
transverse section had minor breakage limited to the diploe and inner-table along the cut edge. 
The cut margins of both parietals have chipped endocranial surfaces posterior to the coronal 
suture. Bilateral chipping resulted from using a prying tool to separate the superior vault near the 
coronal suture. The cut in the frontal bone is even, but did not completely reach the endocranial 
surface; this margin was broken during careful separation. The occipital bone exhibits the same 
feature. The overall process suggests caution to avoid cutting completely through the bones to 
prevent damage to the brain. This procedure of symmetrical detachment was performed by an 
experienced technician or anatomist. 
Cuts in the facial bones are more common than in the vault. Several mandibles have 
cuts in the ascending rami (Figure 16) and mid-symphysis. The midline sections separate the 
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mandible into left and right sides. Cuts around the temporomandibular joints from removing 
the jaw were documented in one cranium. Sectioning through the zygomatic process of the 
temporal bone was recorded in two crania. Removing a portion of the zygomatic arch may have 
been done to study the temporal and masseteric region. To study the temporal region, the 
masseter muscle and its bone of origin are reflected downward.  As noted in an examination of 
nineteenth-century remains from Charity Hospital in New Orleans (Owsley 1995: 127), sawed 
mandibles and cut bones of the face likely reflect anatomical dissection or surgical practice and 
training on cadavers. Bones of the mid-face and jaws are typically avoided in standard autopsy 
practice, unless there is evidence of injury.  
 Postcranial elements with cuts are primarily limb bones (humeri, radii, ulnae, femora, 
tibiae, and fibulae) (Figures 17a-b; 18), but also include a clavicle, right innominate (Figure 19), 
sacrum (Figure 20), ribs, and vertebrae. Femora have the highest frequency of cuts (16%), 
followed by tibiae (12%), fibulae (9%), radii (8%), and ulnae (6%). The humerus and innominate 
have one cut bone each. One adult right scapula has a metal hook in the glenoid fossa (Figure 
21). This iron insert would have been used for anatomical mounting of the right humerus. This 
is the only bone with a metal insert in the series. By bone and side, the left femur has the 
highest percentage of sectioning (20%), followed by the left radius (13%).  
Like cuts in the crania and mandibles, most of the postcranial sections are patterned and 
consistent in type and location. The cuts are nearly always complete, transverse sections 
through the proximal, middle or distal diaphyses. Some sectioned long bones are represented 
by the adjoining proximal and distal pieces (Figures 22a-c). In most cases, however, the cut 
bone is represented by only one of the sections. Striation patterns on the cut surfaces reflect 
the use of straight saws in these amputations. Surface striations, in combination with small 
breaks representing terminal snaps, allow directionality of the blade to be determined (Figures 
23 and 24). They also enable matching of two radius/ulna and three tibia/fibula cut bone sets. 
These matches are based on consistencies in size, color, side and anatomical placement with 
alignment of cuts and terminal snaps (Figures 25a-b and 26a-b). 
The location of sectioning along the shaft varies by element. In femora (Figures 27), the 
proximal, middle and distal thirds of the shaft show near-equal frequencies of sectioning, with 
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four femora cut through the proximal end, four with cuts through the distal end, and five with 
cuts through the midshaft. One femur has vertical and horizontal cuts in the midshaft, done 
with the apparent purpose of removing a bone sample or to examine the marrow cavity 
(Figures 28a-d). This bone has complete cuts through the proximal and distal diaphysis and 
partial longitudinal and transverse cuts in the midshaft. Another femur has two complete 
sections: one through the proximal end and one through the midshaft.  
In the tibia there was a clear preference for sectioning the proximal shaft at or just 
below the tibial tuberosity (Figures 29, 30, and 31). This applies to the fibula as well, with the 
proximal end cut in six sectioned examples. One tibia was sectioned through the distal third of 
its shaft and another was sectioned twice, once through the proximal third of the shaft and 
once through the distal third. 
The radii and ulnae were cut through the proximal, middle, and distal shafts with no 
particular preference for location. A left radius and ulna set were cut twice; once through the 
proximal shaft and once through the distal shaft (Figure 18). A right radius also has been 
sectioned twice, with cuts through the proximal and distal shaft.     
The single humerus with sectioning (Figures 17a and b) is represented by both 
separated segments. The bone was cut through the lower third of the shaft, dividing the distal 
end from the superior two-thirds of bone.  
Complete cuts are noted in 10 right and 15 left ribs. Sectioning is through the sternal, 
middle, and vertebral aspects. All of the cut ribs are from adults with the possible exception of 
one rib, which shows lack of epiphyseal union on the rib head.  
Two types of sectioning are noted in vertebrae: vertical cuts through both sides of the 
neural arch in order to open the neural canal, and horizontal sectioning through the articular 
facets and vertebral body. One adult lower lumbar vertebra has evidence of the latter. 
Complete transverse sectioning slightly diagonal to the horizontal plane cut through the 
centrum, the right transverse process, and inferior articular facets. Since this lumbar is 
tentatively associated with vertebrae showing abnormal lytic destruction, the objective may 
have been to remove a pathological sample. All other vertebrae with sectioning show vertical 
cuts through the neural arch that removed the spinous processes. Single adult thoracic and 
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lumbar vertebrae, and a set of vertebrae comprising the twelfth thoracic through the fourth 
lumbar, have vertical cuts through the left and right neural arches. There is also a matching 
spinous process that was cut vertically on the left and right sides. This piece cannot be 
articulated with any of the vertebrae present (it appears to go with a tenth or eleventh 
thoracic), but it does represent a removed spinous process from this type of sectioning. Similar 
to these adult vertebrae, one adolescent thoracic vertebra and one lumbar vertebra show 
vertical dissections through the neural arches.  
 In postcranial bones, 7.4 percent show cuts from sectioning versus 17.9 percent of 
cranial and mandibular bones. Females have nearly twice as many cranial bones and mandibles 
with cuts (26.9%) as males (14.7%). The percentages are more evenly distributed in postcranial 
remains with slightly more male (8.5%) than female (6.5%) bones having been sectioned. When 
examined in relation to age, young adult cranial and mandibular bones exhibit nearly three 
times the percentage of cuts (40.7%) than older adult bones of the skull (14.3%). Different 
results are seen for the postcranial bones, with older adults having more cuts (9.3%) than 
younger adults (5.3%) and children (5.0%).   
 
Summary 
 
Bones of males and females, adults, children, and a few infants are represented. The 
remains of at least 44 adults (individuals 15 years or older) and 9 children (ages 14 years and 
younger) are present. This number is based on the right tibia bone count for adults and the 
right femur count for children. Newborn remains are represented by two ribs only. Bone 
representation increases with age and most of the remains represent males aged 35 years or 
older. Overall bone representation reflects a collection bias toward larger bones that were 
more likely to be recognized and collected from the spoil piles. 
For purposes of documentation, the commingled assemblage was coded as an ossuary. 
Bone identification and sorting identified consistency in the number of crania and paired upper 
and lower elements, suggesting the recovered deposit represents at least 19 fairly intact bodies 
plus partial remains of an additional 34 individuals. Based on adult crania for which ancestry 
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could be evaluated, individuals of African ancestry and of European ancestry are represented. A 
majority of these remains have African ancestry.  
Some of the bones show evidence of perimortem trauma and disease. Perimortem 
injuries are evident in four crania: three adult males and one adult female, all aged older than 
35 years. Disease processes, characterized by changes due to prolonged, chronic periostitis; 
widespread, resorptive bone loss; and lytic destruction, are evident in the remains of children 
and adults. Woven, abnormal bone is present on several juvenile ribs and vertebrae. Marked 
bone apposition from periostitis is exhibited on three adult tibiae and fibulae. One set of 
associated long bones reflects changes consistent with advanced tertiary syphilis. A case of 
metastatic disease is documented in a set of postcranial bones matched by their pathology. 
Vertebrae, ribs, a left innominate, and long bones of this male show extreme porosity 
characterized by internal bone loss and expanded pores in the bone cortices. Lytic cavitations 
were noted in one set of associated vertebrae and in an isolated lumbar vertebra. Both cases 
are consistent with Pott’s disease (tuberculosis of the spine). These individuals may have been 
brought to the hospital for treatment, with subsequent death and autopsy. These may also 
represent bodies of the recently deceased that were exhumed and used for training in anatomy 
and surgery.  
Most of the cuts in the cranium and postcranial skeleton are inconsistent with surgical 
intervention. An exception is the cranial vault with a projectile injury and surgical trephination 
(V20C). This partial cranium has sectioning consistent with removal of the vault cap in standard 
autopsy and was likely done to examine the injured brain following death. The majority of 
examples suggest course training in anatomy involving dissections along with surgical 
instruction in the practice of amputations. A few procedures may have been done as part of 
postmortem examinations (autopsy). Both sexes and all ages show evidence of sectioning, with 
female cranial bones cut more often than males and male postcranial bones cut slightly more 
often than females. Young adult cranial bones have higher percentages of sectioning than older 
adult cranial bones. Conversely, older adult postcranial bones were sectioned more frequently 
than young adult postcranial bones or the postcranial remains of children.  
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Conclusion  
 
Based on the composition of the bones and artifacts, the well was a repository for 
medical debris, primarily cadaver elements, during the mid-nineteenth century. The well served 
the medical school as a convenient, expedient, and private repository for human remains. The 
results of the artifact study and the osteological analysis of the skeletal remains provide a 
clearer understanding of both the operations of the school and early medical training in the 
south. These results add substantially to the body of knowledge compiled from studies of late 
nineteenth century medical school and teaching hospital skeletal remains (Blakely and 
Harrington 1995; Harrington and Blakely 1995; Owsley 1995). 
Documentation of the individuals whose bodies were critical to this training, a majority 
from the African-American community of Richmond, is an integral part of this research. The 
skeletal remains poignantly reflect the significant contribution these individuals made to the 
advancement of medical knowledge and training in the United States. When combined with the 
historical records and placed within the sociocultural climate of Richmond society, the remains 
from the VCU well represent a compelling narrative of the nineteenth-century south.  
As Americans continue to move toward eliminating the disparities in society, it is 
important to document and understand this tangible evidence of the past. In doing so, history 
can be made complete where written records fail to fully inform.          
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